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Abstract 

Early mother–child conversational initiation is increasingly understood as a 

developmentally dynamic, embodied, and socially embedded process in which caregivers and 

children coordinate multimodal cues, including gaze, gesture, touch, and speech, to establish 

joint attention and meaning. Drawing on an existing audio-visual corpus of Korean mother–

child interactions from 35 dyads aged 8 to 27 months, sampled across stages of language and 

motor development, we examine how nonverbal cues preceding verbal conversational onset 

vary with child age, sex, and speaker role. Results show that initiatory multimodal cues 

decline with age, especially in conversational blocks where mothers initiate the vocal 

exchanges, a pattern consistent with a developmental shift toward more verbally-driven 

interactional strategies. Look cues and object-oriented tactile cues were the most frequent 

signals preceding conversational blocks, highlighting their central role in initiating 

exchanges. In addition, initiators produce more initiatory multimodal cues than their partners 

in the moments preceding conversational onset, pointing to a strategic use of multimodal 

signals to capture attention and frame the upcoming verbal interaction. Overall, the findings 

highlight the key role of gaze and object‑oriented action in early interaction and the 



adaptability of communicative strategies in mother–child exchanges as children take on a 

greater role in verbal initiation. 
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Introduction 

The initiation of conversational exchanges between caregivers and children is a 

cornerstone of early social interaction and language development. While verbal 

communication is often regarded as the primary channel for initiating conversation in early 

childhood (Chai et al., 2025; Ko et al., 2016; Salo et al., 2022), infants and caregivers 

frequently rely on nonverbal signals such as gestures (Caselli et al., 2012; Kuhn et al., 2014; 

Shin et al., 2024), facial expressions (Chong et al., 2003; Schachner, 2022), and touch (Abu-

Zhaya et al., 2017; Tincoff et al., 2019; Ko et al., 2023) long before fluent speech emerges. 

These multimodal cues capture attention, establish joint focus, and regulate turn‑taking, 

making them a critical part of early communicative exchanges. Despite broad agreement that 

multimodal signals play a non-trivial role in early communication, it is not well understood 

how particular nonverbal cues are used to initiate interaction, how their use changes over 

development, or how the speaker-respondent role in conversational interactions shapes these 

processes. The present study addresses this gap by providing a fine-grained developmental 

analysis of how mothers and children use gaze, gesture, and touch to initiate conversational 

exchanges in naturalistic interaction. 

Multimodal foundations of early conversation initiation 

Caregivers employ a wide range of multimodal cues, including gaze, gestures, and 

visual, auditory, and tactile signals, to engage with their children and support their 



communicative development (Tomasello, 1988; Mundy & Newell, 2007; Abu-Zhaya et al., 

2017; Ko et al., 2023; Koise & Lew-Williams, 2024). The use of such multimodal 

communication strategies likely contributes to the effectiveness of adult-initiated interactions 

in promoting language development. Studies have investigated how caregivers combine 

verbal input with visual and gestural cues (Bruner, 1983), maintain temporal synchrony in 

verbal and gestural communication during interactions (Gogate et al., 2000; Vigliocco et al., 

2014), and adapt their use of visual, auditory, and tactile cues to the child's development (Ko 

et al., 2023). Eye gaze, in particular, supports joint attention and referential clarity, while 

physical touch often plays a critical role in regulating attention, affect, and turn-taking 

(Çetinçelik et al., 2021; Csibra, 2010; Gredebäck et al., 2010; Yu & Ballard, 2007; Kendon, 

1967).  

Children, too, contribute actively to early exchanges by utilizing a growing repertoire 

of multimodal cues. From early infancy, children develop an action-gesture "vocabulary" to 

signal attention and intention to caregivers (Caselli et al., 2012). As motor and cognitive 

capacities develop, new behaviors such as pointing (Behne et al., 2012; Moore & 

D’Entremont, 2001) and coordinated eye contact (Yurkovic et al., 2021) emerge, enabling 

richer interactional participation. These abilities evolve through developmental milestones. 

For instance, walking has been linked to shifts in communication style and engagement 

patterns (West & Iverson, 2021). Despite this extensive use of multimodal signals, little is 

known about how specific cues, such as gestures versus touch, are differentially employed to 

initiate interaction and whether certain cue types are more prevalent at different stages of 

development. 

Developmental change and initiator roles in multimodal cue usage 

The nature and frequency of specific cue types, such as gaze, gesture, or touch, are 

not static but evolve with child development. Ko et al. (2023) found that mothers adjust their 



use of touch across developmental stages as infants become more mobile and vocal. 

Similarly, Gogate et al. (2000) demonstrated that caregivers synchronize multimodal cues, 

such as speech and gesture, more precisely as infants’ attention and learning capacities 

develop. These findings suggest that multimodal cue usage is developmentally sensitive, and 

tracking how such cues change over time can offer crucial insights into how children 

transition from sensorimotor to symbolic modes of interaction. What remains under-

specified, however, is how these developmental changes are reflected specifically in the 

moment of conversational initiation. 

In addition to cue usage, who initiates the interaction also shapes the structure and 

dynamics of early exchanges. While adult-initiated interactions are often positively 

associated with language outcomes (Salo et al., 2022), children also appear to be more 

engaged when they take the lead (Chai et al., 2025; Ko et al., 2016). Research has identified 

an "initiator effect" in both English- (greater segment duration and shorter response times in 

self-initiated conversation blocks; Ko et al., 2016) and Korean-speaking dyads (greater 

segment number and duration, greater turn number, and shorter response times in self-

initiated conversation blocks; Chai et al., 2025). These findings indicate heightened 

engagement in self-initiated conversations by both adults and children in a naturalistic 

environment. Importantly, initiator identity may influence not only the verbal structure of the 

interaction but also the accompanying nonverbal behaviors. Yet little is currently known 

about how initiators (i.e., mothers and children) use multimodal cues, such as gaze, gesture, 

or touch, during interaction initiation, and whether these cues differ depending on who 

initiates.  

Theoretical perspectives on embodied and distributed interaction 

Early mother–child multimodal communication can be understood within several 

theoretical perspectives explaining how interaction supports language development and 



cognition. Classic social‑interactionist accounts of language acquisition (Bruner, 1983; 

Vygotsky & Cole, 1978) emphasize the role of social interaction, caregiver scaffolding, and 

multimodal cues in supporting children’s emerging linguistic capacities. These perspectives 

highlight the multimodality of early linguistic environments (Custode & Tamis‑LeMonda, 

2020; Gogate et al., 2000; Tamis‑LeMonda et al., 2013) and the importance of joint attention 

for establishing shared referential focus (Tomasello, 1988). Seminal research on gaze 

direction (Kendon, 1967) further demonstrated how nonverbal cues signal engagement and 

coordinate interaction between partners, a focus that remains significant today when 

considering how conversational exchanges are initiated and by whom. 

Building on these interactionist insights, contemporary approaches view cognition as 

distributed across bodies, tools, and environments (Newen et al., 2018; Tamis-LeMonda & 

Masek, 2023; Vesper & Sevdalis, 2020). The 5E cognition framework, encompassing 

embodied, embedded, enacted, extended, and ecological approaches, provides a foundation 

for understanding how conversational initiation emerges through dynamic coupling between 

brain, body, and environment rather than isolated neural processes (Gallagher, 2023). In this 

view, conversational initiation is not reducible to internal cognitive processes but arises from 

dynamic sensorimotor coordination embedded within real-time, material contexts. 

Communicative exchanges are embodied (shaped by bodily capacities for gaze, gesture, and 

touch), embedded (situated within rich social and material contexts), enacted (emerging 

through active engagement rather than passive processing), extended (incorporating objects 

as cognitive resources), and ecologically situated (constrained and afforded by environmental 

structures; Newen et al., 2018; Rietveld et al., 2018). Material Engagement Theory 

(Malafouris, 2013, 2020) further argues that interactions with objects are not merely 

supportive of cognition but constitutive of it. Joint attention episodes involving shared gaze 

and object manipulation are not just communication strategies but expressions of cognition-



in-action. As children explore and act on their environments, they draw meaning from 

material affordances in ways that shape their communicative and cognitive development. 

A rich tradition in sociocultural, gesture-focused, and multimodal communication 

research has long demonstrated that conversational initiation is fundamentally embodied, 

culturally shaped, and mediated through repeated interactional routines. Language 

socialization research (Ochs, 1982, 1992; Schieffelin, 1990; Snow, 1977) reveals how 

caregivers scaffold children into culturally specific ways of entering interaction through 

participation formats and guided routines, establishing norms about who initiates and how. 

Simultaneously, conversation-analytic and gesture research (Goodwin, 2000, 2007; Kendon, 

2004) has shown that speakers coordinate gaze, gesture, body orientation, and objects to 

secure reciprocity and launch conversational turns framed as multimodal interaction during 

infancy. Work by Goldin-Meadow and colleagues (Iverson & Goldin-Meadow, 2005; 

Goldin-Meadow et al., 2007, 2009) further established that early gestures, particularly deictic 

gestures (pointing and showing), are developmental precursors to speech and revealing 

indicators of children's readiness to communicate, motivating attention to gestural and 

referential behaviors in early conversational initiation. Recent European scholarship on early 

communicative development (Murillo & Casla, 2013; Moreno-Núñez et al., 2015; Rodríguez 

& Moreno-Núñez, 2012) has documented how caregivers and infants organize joint attention 

and participation through object-mediated communicative routines and ostensive gestures – a 

perspective directly aligned with the prevalence of object-related tactile cues and gaze in 

interaction initiation. Building on these empirically grounded traditions, contemporary 

accounts of embodied and distributed cognition (Newen et al., 2018; Gallagher, 2023; 

Malafouris, 2013, 2020), including 5E cognition and Material Engagement Theory, provide a 

conceptual vocabulary for interpreting how conversational initiation emerges through 

dynamic coordination of bodies, objects, and cultural contexts. Importantly, while these 



frameworks help organize and interpret patterns of multimodal behavior, the present study 

contributes behavioral and developmental evidence of how such embodied, culturally situated 

practices unfold across early childhood, rather than direct evidence of extended or 

constitutive cognitive processes. 

 

 

The present study 

Despite recognition of these theoretical perspectives, not much is known about how 

multimodal cues are used specifically to initiate conversations, how their use changes over 

development, or how initiator roles shape multimodal strategies. Few studies have examined 

these dynamics using naturalistic data within a framework that integrates embodiment, 

development, and material engagement (Tomasello et al., 2005). The current study addresses 

these gaps by pursuing three research questions: (1) Which multimodal cues are most 

frequently used by mother–child dyads to initiate conversational exchanges? (2) How does 

the usage of these multimodal cues shift across the course of development, particularly as 

children transition from preverbal to early verbal stages? (3) Does the identity of the initiator 

influence the frequency and type of cues, with different patterns emerging when the mother 

versus the child initiates the interaction?  

To address these questions, the present study adopts a fine-grained behavioural coding 

approach to examine how multimodal cues are deployed in the moments leading up to 

conversational initiation. The initiator of a conversational block is defined as the participant 

(mother or child) who produces the first utterance of that block, based purely on the 

vocalization. Nonverbal behaviors were coded within the 3‑second window preceding this 

first utterance but did not determine initiator status, allowing examination of multimodal 

signals deployed before vocal initiation. As little is currently known about the optimal length 



of a coding window that best captures multimodal behaviors preceding speech onset, we 

utilized a 3-second window. This duration is commonly considered sufficient for examining 

parents’ responses that follow infants’ signals in naturalistic play interactions (Bornstein et 

al., 2019; Moreno-Núñez et al., 2021; Van Egeren et al., 2001), and thus provides a practical 

and comparable basis for the analyses in the present study. To answer the research questions, 

we analyzed an existing corpus of Korean mother–child interaction (Ko et al., 2020) 

comprising cross-sectional data of 35 mother-child dyads with children aged between 8 and 

27 months, using a fine-grained behavioral coding approach to annotate cue usage patterns 

across age, initiator role, and cue type. While the design provides developmental snapshots 

that enable us to investigate age-related patterns, it does not trace individual developmental 

trajectories over time. 

Methods 

Data 

Data used for analysis originated from an existing corpus of Korean mother–child 

interaction (reference redacted for review). The corpus consists of audio‑visual recordings of 

35 naturalistic mother–child interactions collected in a mock apartment designed to resemble 

a typical household living space for families with young children (Figure 1). The dyads 

included mothers with their children aged 8 months (M = 7.9, SD = 1.3, Min = 6, Max = 9.7; 

N = 12, 4 girls), 14 months (M = 13.8, SD = 1.3, Min = 12, Max = 16; N = 11, 6 girls), and 27 

months (M = 26.7, SD = 1.6, Min = 25, Max = 30; N = 12, 4 girls). The mothers were 

generally highly educated: 2 had completed high school, 23 held college degrees, and 11 had 

graduate-level education, which is above the national average of college attendance (69.7%). 

Their ages ranged from 28 to 41, with a mean age of 33. The apartment included a bedroom, 

a kitchen, a foyer, and a living room with a play area where the dyads spent the majority of 

the session. The mothers were instructed to interact with their children naturally, similar to 



their typical home routines. All study procedures involving human participants were 

approved by the Institutional Review Board of [redacted for review] (Approval 

No. 1602/001‑007).  

Figure 1. Layout of the mock apartment used for recording the corpus data. Adapted from a 

previously published dataset (details redacted for review). CC BY license. 

 

 

Although this study used a fixed, pre‑existing dataset, it remains important to 

evaluate whether the sample size was adequate for detecting developmental patterns. 

Because no prior studies have directly examined multimodal cues preceding 

conversational initiation, we drew on a related analysis of touch–speech co‑occurrence in 

caregiver input (Author, 2023) as an approximate benchmark. That study found clear 

developmental differences in how often touch co‑occurred with speech across age 

groups. Based on the reported group means and standard deviations, we estimated an 

approximate effect size, suggesting a large effect (η² ≈ .39, f ≈ 0.80). Based on this effect 

size, a one‑way ANOVA with three groups, α = .05, and power = .80 would require 

18 participants (6 per group; G*Power 3.1; Faul et al., 2007). Our dataset of 35 dyads 

therefore exceeds this threshold, providing sufficient power to detect medium‑to‑large 



effects, although actual effect sizes for cue initiation may differ because the present study 

examines a broader set of multimodal behaviors. 

The recordings were captured by multiple cameras in the apartment, while the audio 

was recorded using clip-on microphones on vests worn by both the mother and child. While 

the video recordings consisted of approximately 40-minute naturalistic mother-child play 

interactions and a 10-minute conversation with an adult, the segment interacting with an adult 

was not analyzed due to our specific interest in dyadic interactions. One additional recording 

is part of the corpus, but the data was not analyzed due to the unavailability of a speech 

transcript because of the child’s constant crying. 

 

Coding nonverbal cues 

All maternal and child vocalizations were drawn from the existing transcriptions and 

utterance segmentations of the Ko corpus, which follow established CHILDES conventions 

(Ko et al., 2020). Within this framework, child productions that were judged to be 

communicative (including early word forms and proto‑words) are represented as individual 

utterances. We used a custom R script to derive conversational blocks and coding windows 

based on the existing time-aligned transcripts of the Korean mother–child corpus. Following 

the LENA convention, the script grouped vocalizations from any speaker into conversational 

blocks separated by pauses of 5 seconds or longer using the pause tier in the transcripts to 

identify silence intervals. For each block, the script then marked a 3‑second window 

immediately preceding the onset of the first utterance (the initiator) to capture potential 

nonverbal cues, and exported the resulting block boundaries and windows in Praat TextGrid 

format. These TextGrid files were then imported into ELAN together with the corresponding 

video recordings, which contained synchronized audio for manual annotation of multimodal 

cues. 



For each conversational block, the term initiator was defined as the participant who 

produced the first utterance of that block (mother or child). Nonverbal cues, including mutual 

tactile cues (e.g., the infant and mother touching each other or the same object), were coded 

within the 3‑second window preceding the onset of the first utterance, but they did not 

determine initiator status. Mutual touch and other joint cues could occur before either 

mother‑initiated or child‑initiated blocks and are interpreted as features of the pre‑vocal 

interactional context rather than as establishing who initiated the conversation. 

Within ELAN, we created standardized templates for coding non‑verbal cues by 

adding multiple tiers, each corresponding to a specific cue category (see Table 1). These tiers 

included participant visibility (whether within or outside the video frame), tactile cues 

(human or object), gestures, pointing, and gaze (look) behaviors. Coders annotated behaviors 

directly on these tiers using predefined drop‑down menus, which reduced labeling errors and 

ensured consistency across sessions. Using this approach, we identified and coded non‑verbal 

cues that occurred within the 3‑second window preceding each conversational block (Figure 

2).  

Figure 2. 

Example of a conversational block and nonverbal cues identified based on predefined 

ethograms. Note that the PAU tier represents silence, in which 0 represents non-speech 

pauses between utterances. 



 

 

Two trained coders annotated the non‑verbal cues within each coding window. Both 

coders underwent initial training on the coding scheme, including review of the cue 

definitions and practice sessions using sample recordings not included in the analysis dataset. 

To assess inter‑rater reliability, we selected a subset of recordings that were independently 

annotated by both coders. Reliability checks were performed in two passes to allow for 

iterative feedback and refinement of coding practices.  In the first pass, agreement between 

coders reached Cohen’s κ = 0.774 (z = 23.8, p < .001), with 91.3% raw agreement, indicating 

“substantial” reliability according to Landis and Koch’s (1977) benchmark. However, one 

coder produced a relatively high number of annotations, particularly for ambiguous or 

borderline movements, which inflated coding density. After reviewing these discrepancies, 

both coders agreed to emphasize the intended communicative function of a movement or 



touch rather than any incidental motion (e.g., shifting body position without clear 

communicative intent). Following this calibration, a second pass of reliability coding was 

conducted on a separate subset of recordings. Agreement improved to Cohen’s κ = 0.806 

(z = 24.8, p < .001), with 92.7% raw agreement, reflecting “almost perfect” reliability. After 

establishing this level of consistency, the primary coder proceeded to annotate all remaining 

recordings.  

Coding criteria1 (Table 1) were established for various cue types, including look cues, 

tactile cues (object and human), gestural cues, and pointing cues. Look cues were coded 

when the infant and/or mother looked at an object, action, face, or body part, with the initiator 

of the conversational block being noted. Tactile cues were divided into object and human 

categories, with object tactile cues involving intentional touching or holding of objects by the 

infant and/or mother, and human tactile cues involving intentional touching between the 

infant and mother. Gestural cues were coded when the infant and/or mother produced visible 

movements directed toward an object or action within proximal reach, excluding instances of 

touching or holding, which were coded as tactile cues, as well as pointing gestures, which 

were coded separately due to their distinct attentional properties2. Additionally, we coded for 

participant visibility, documenting instances where the mother, infant, or both were outside 

the video frame.  

Table 1. 

 
1 Nonverbal behaviors including mutual tactile cues (e.g., the infant and mother touching each other or the same 

object), were coded within the 3‑second window preceding the onset of the first utterance but did not determine 

initiator status. As a result, mutual touch and other joint cues could occur before either mother‑initiated or 

child‑initiated blocks and are interpreted as features of the pre‑vocal interactional context rather than as 

establishing who initiated the conversation. This distinction allows us to examine whether the person who is 

about to speak deploys multimodal cues strategically in the moments before vocal initiation. 
2 Note that ostensive gestures such as showing and giving were distributed across the gestural and tactile-object 

categories: the pre-contact phase (lifting an object toward the partner, offering motion) was coded as a gestural 

cue, while sustained holding, transfer, or contact with the partner transitioned the behavior to tactile-object 
engagement. This distribution reflects our coding priority to distinguish the attention-directing function of 

gesture from the material-engagement function of tactile contact. However, we acknowledge that ostensive 

actions span both categories and may be underrepresented as a unified phenomenon in this analysis, and 

accordingly we have dedicated a paragraph in the Discussion to their developmental significance in light of 

Guevara et al. (2024) and related work. 



Coded Cue Categories and Subcategories with Acronyms 

Cue Category Cue Subcategory 

LookCue 

 

Mother look object/action/face/body part(s) (initiator of CB) 

Mother following infant look object/action/face/body part(s) 

Infant look object/action/face/body part(s) (initiator of CB) 

Infant following mother look object/action/face/body part(s) 

Infant and mother look object/action/face/body part(s) 

TactileCue_Object Mother touch/hold object 

Infant touch/hold object 

Infant and mother touch object 

TactileCue_Human Mother touch infant 

Infant touch mother 

Infant and mother touch each other 

GesturalCue Mother gesture to object/action 

Infant gesture to object/action 

Infant and mother gesture object/action 

PointingCue Mother point to object/action 

Infant point to object/action 

Infant and mother point to object/action 

 

Coders adjusted or skipped coding windows when necessary. This flexibility was 

primarily required in two situations: when silence or vocalization periods did not align 

precisely with the predefined coding window, and when non-speech sounds (TV sound or 

phone call) initiated a conversational block without subsequent vocalizations. This involved 

checking the corresponding PAU tier for silences between 4 and 5 seconds and adjusting the 

boundaries accordingly. Coding windows were skipped if the adjusted silence duration was 

less than 5 seconds. 



For each segment of the conversation, the dataset logs the identity of the participant, 

the segment’s start and end times, and specifies their engagement during that period. 

Nonverbal communicative behaviors are systematically annotated in detail, capturing 

presence and timing of specific categories such as manual gestures (e.g., hand or arm 

movements), body movements, gaze direction (including mutual or averted gaze), pointing 

actions, and any contact with people or objects. Each nonverbal behavior is categorized 

according to a predefined coding scheme developed for the study. In parallel, the dataset 

documented every instance of vocalization, recording the precise onset and offset of each 

spoken utterance, and indicating whether the speaker was the child or the mother. This 

annotation enables alignment between verbal and nonverbal behaviors at the level of 

individual moments within the interaction. For any segment in which no target nonverbal 

behaviors are observed, this is explicitly coded and the resulting dataset provides a 

continuous, segment-by-segment record of both verbal and nonverbal communicative 

behavior. 

Data Analysis 

To address the research questions with the presence of cues as the outcome variable, 

we constructed a series of binomial linear mixed models, using the lme4 (Bates et al., 2015), 

lmerTest (Kuznetsova et al., 2017), emmeans (Lenth, 2021), ggeffects (Lüdecke, 2018), and 

modelbased (Makowski et al., 2025) packages in R (R Core Team, 2021).  

To characterize nonverbal cue patterns developmentally, we first coded cues using 

fine-grained multimodal categories, allowing us to detect category-specific patterns across 

age groups that may align with distinct communicative functions or developmental 

milestones. Age was initially modeled as a categorical variable (months), capturing broad 

group effects that reflect major developmental stages and provide summary-level contrasts 

between groups. In subsequent analyses, to more closely examine the patterns of 



developmental change, age was treated as a continuous variable (months), permitting finer-

grained modeling of within-year shifts and nonlinear changes across the sampled age range. 

To maximize statistical power and interpretability in these more nuanced models, we then 

collapsed cue types to focus on overall cue presence or absence. 

Following established practices in developmental research, we included child sex as a 

covariate in all models to account for known sources of variance in early language outcomes. 

We employed a systematic model comparison approach using likelihood ratio tests and 

information criteria (AIC, BIC) to identify the most parsimonious model. We also conducted 

a post‑hoc sensitivity analysis to characterise the smallest fixed‑effect patterns that could be 

detected with the available data. Approximating the mixed‑effects logistic models as multiple 

regressions and using the pwr package (Champely et al., 2017) in R (α = .05, power = 0.80), 

the minimum detectable R² values were approximately .29 for RQ1, .35 for RQ2, and .42 for 

RQ3. Full details of the analyses are available on the Open Science Framework 

(https://osf.io/zfw9d/overview?view_only=297a89b3637a4431bec57534a653fe84). 

Results 

Descriptive statistics 

We report descriptive statistics to provide an overview of nonverbal communication 

patterns in mother-child interactions across ages and genders. Table 2 presents the prevalence 

of cues by age, gender, and initiator (child or mother). Look Cues were most prevalent across 

all groups (46.55% to 78.8%), followed by Tactile Cues involving objects.  

Table 2.  

Percentage of cues preceding conversational block (with mean and standard deviation) 

across cue types, age, initiator, child’s sex in mother-child dyadic interaction. 

  Cue Percentage, M (SD)  

Age 
(mean 

month) 

Cue 

Initiator Gestural Look Pointing 

Tactile 

(Human) 

Tactile 

(Object) 

Child's 
Sex 

(Ncues) 



8 Child 3.03 (17.41) 78.79 (41.51) 0.00 (0.00) 15.15 (36.41) 75.76 (43.52) Girls  

(N = 33) 

  4.55 (20.99) 60.61 (49.24) 0.00 (0.00) 21.21 (41.19) 51.52 (50.36) Boys  
(N = 66) 

 Mother 3.66 (18.81) 69.11 (46.30) 0.00 (0.00) 13.01 (33.71) 63.41 (48.27) Girls  

(N = 246) 

  2.85 (16.66) 69.08 (46.27) 0.44 (6.62) 21.71 (41.27) 61.62 (48.68) Boys  

(N = 456) 

14 Child 2.00 (14.14) 72.00 (45.36) 0.00 (0.00) 12.00 (32.83) 66.00 (47.85) Girls  

(N = 50) 

  2.78 (16.55) 52.78 (50.27) 0.00 (0.00) 4.17 (20.12) 50.00 (50.35) Boys  

(N = 72) 

 Mother 0.38 (6.14) 61.89 (48.66) 0.38 (6.14) 5.28 (22.41) 59.25 (49.23) Girls  

(N = 265) 

  2.07 (14.26) 62.07 (48.61) 0.00 (0.00) 10.34 (30.51) 58.97 (49.27) Boys  

(N = 290) 

27 Child 1.72 (13.13) 46.55 (50.32) 0.00 (0.00) 5.17 (22.34) 43.10 (49.95) Girls  

(N = 58) 

  0.00 (0.00) 64.84 (47.93) 0.78 (8.84) 5.47 (22.83) 59.38 (49.31) Boys  

(N = 128) 

 Mother 2.20 (14.74) 48.35 (50.25) 0.00 (0.00) 1.10 (10.48) 47.25 (50.20) Girls  
(N = 91) 

  1.06 (10.24) 59.15 (49.24) 1.06 (10.24) 5.99 (23.76) 53.87 (49.94) Boys  

(N = 284) 

RQ1: Prevalence of multimodal, nonverbal cues  

 To examine how often multimodal cues (gestural, look, pointing, tactile with human, 

tactile with object) precede conversational blocks, we fitted a binomial linear mixed effect 

model as follows, with initiator, age and child’s sex as covariates: 

cue presence (0, 1) ~ multimodal cues +  

initiator (mother, child) + age group (8, 14, 27 months) + sex (girls, boys) + (1 | subject) 

 The marginal R² of the fitted models were .64. The analysis of deviance of the model 

(Intercept, χ2(1) = 318.67, p < .001) showed that the presence of cues was significantly 



predicted by the type of cue, χ2(4) = 1885.14, p < .001, and age group, χ2(2) = 18.75, p 

< .001, but not initiator, χ2(1) = 0.11, p = .745 and sex, χ2(1) = 0.20, p = .651. Pairwise 

comparisons of cue category showed that emmean (estimated marginal means) probability of 

look cues (61.62%) and tactile cues involving objects (56.43%) were the most prevalent, 

followed by tactile cues involving humans (9.94%), gestural cues (1.76%), and pointing cues 

(0.29%). Pairwise comparisons revealed significant differences between all cue types (p 

< .009). These findings suggest that multimodal cues, particularly those involving gaze and 

object manipulation, most likely precede conversational blocks. 

Other covariates, such as the initiator of the conversation (p = .744), and the child's 

sex, (p = .651), did not have significant effects on cue presence. Pairwise comparisons of age 

groups showed that the youngest age group (M = 8 months) had a significantly higher 

probability of cue presence (12.47%) compared to both the middle (M = 14 months; 9.23%, p 

= .049) and oldest age groups (M = 27 months; 7.17%, p < .001). The odds of cue presence 

were 1.40 times higher in the youngest group compared to the middle group and 1.85 times 

higher compared to the oldest group. However, the difference between the middle and oldest 

age groups was not statistically significant (p = .151).  

RQ2: Developmental patterns of multimodal cue usage 

 To examine the developmental patterns of cue usage preceding conversational blocks, 

we collapsed the cues3 and coded the presence of any cue as 1. Model comparison procedures 

revealed that the most parsimonious model included full 3-way interaction between initiator, 

age and child’s sex. We report the following model: 

 
3 For finer-grained developmental patterns, we examined age-related effects separately for each cue type as a 

supplemental analysis of RQ2. Binomial mixed-effects models showed that look cues (β = −0.027, p = .002), 

gestural cues (β = −0.078, p = .004), tactile human cues (β = −0.090, p < .001), and tactile object cues (β = 

−0.021, p = .011) all decreased significantly with age, whereas pointing cues showed no reliable age effect (β 

= 0.013, p = .94). These results confirm that the overall decline in multimodal cue usage reflects a broad 

reduction across multiple nonverbal cue types. 



cue presence (0, 1) ~  

initiator (mother, child) × age (months) × sex (girls, boys)  

+ (1 | subject) 

It is noteworthy that the cue categories were collapsed, and cue presence was 

redefined as follows: whenever any cue was present, it was coded as 1, and when there were 

no nonverbal cues preceding the conversational blocks, it was coded as 0. The results of the 

model are presented in Table 3. The marginal R² of the fitted models were .01. 

Table 3 

Analysis of Deviance Table (Type III Wald Chi-Square Tests) for Developmental Patterns of 

Cue Presence. 

Predictor χ2 df p 

(Intercept) 2.49 1 .115 

Initiator 4.21 1 .040* 

Age 14.49 1 < .001*** 

Sex 13.63 1 < .001*** 

Initiator × Age 2.97 1 .085 

Initiator × Sex 10.11 1 .001** 

Age × Sex 13.76 1 < .001*** 

Initiator × Age × Sex 7.12 1 .008** 

Note. * p < .05, ** p < .01, *** p < .001.  

 

As depicted in Figure 3, we observe significant trends in cue presence across child 

age and sex preceding conversation initiated by mothers and children. For female children 

(panel F), there is a decreasing trend in cue presence as the child's age increases, in 

conversations initiated by the mother or the child. In the case of male children (panel M4), the 

cue presence in mother-initiated conversations shows a decreasing trend as the child's age 

 
4 It remained unclear whether the increase in male children’s nonverbal cues in child-initiated conversation was 

the result of significant increase in particular cues (e.g., action-related vs non-action-related). Further analyses 

suggested no evidence of cue-type-specific and cue-actor-specific changes with age. 



increases, while the cue presence in child-initiated conversations increases with age. These 

findings suggest that their communication strategies adapt based on the child's age and sex. 

Figure 3. 

Percentage of cue presence preceding mother-child conversation by child’s age, sex (F = 

girls; M = boys), and initiator. 

 

RQ3: Role of initiator in cue usage 

We investigate whether the initiator of a conversation is also more likely to produce 

multimodal cues preceding their own initiated conversation. Model comparison procedures 

revealed that the most parsimonious model included interactions between initiator type 

(mother, or child), cue actor (mother, child, or mother & child) and ages. We report the 

following model5: 

cue presence (0, 1) ~  

initiator × cue actor × age + 

initiator × age × sex + (1 | subject) 

 
5 Adding sex as an additional interaction term to Initiator × Cue Actor × Age did not significantly improve the 

model. 



Note that the cue actor variable was coded with the subcategory of the main cue types 

by filtering cue labels that contained cue actor information. The results of the model are 

presented in Table 4. The marginal R² of the fitted models were .04. 

Table 4. 

Analysis of Deviance Table (Type III Wald Chi-Square Tests) for Role of Initiator in Cue 

Usage. 

Predictor χ2 df p 

(Intercept) 3.29 1 .070 

Initiator 9.14 1 .002** 

Cue Actor 1.34 2 .513 

Age 5.26 1 .022* 

Sex 14.39 1 < .001*** 

Initiator × Cue Actor 4.43 2 .109 

Initiator × Age 0.71 1 .400 

Cue Actor × Age 6.42 2 .040* 

Initiator × Sex 10.87 1 .001** 

Age × Sex 14.62 1 < .001*** 

Initiator × Cue Actor × Age 8.22 2 .016* 

Initiator × Age × Sex a 7.93 1 .005** 
a It is noteworthy that the interaction between initiator, age and sex is robust and the trend 

observed remained consistent with Model 1. 

Note. * p < .05, ** p < .01, *** p < .001. 

  

 The pairwise comparisons between initiator, cue actor and age revealed significant 

differences in cue presence based on the initiator (child or mother), the cue actor (child, 

mother, or mother and child) and developmental pattern. When the initiator was the child, the 

probability of cue presence was significantly higher for the child (probability = 46.6%, SE = 

2.90) compared to the mother (probability = 21.7%, SE = 2.29, p < .001), but there were no 

differences with mother and child as joint cue actors (probability = 38.8%, SE = 2.82, p 

= .097). When the initiator was the mother, the probability of cue presence was significantly 

higher for the mother condition (probability = 35.9%, SE = 1.48) compared to the child 

(probability = 30.4%, SE = 1.40, p = .003), but lower than the mother and child (probability = 



41.4%, SE = 1.55, p = .004) condition. The graph depicted in Figure 4 shows that the pattern 

of cue presence changes depending on who initiates the conversation.  

Figure 4. 

Developmental pattern of cue presence changes among cue actors, with separate panels for 

each conversational block initiator. 

 

For child-initiated exchanges, the cues produced by the child maintain a relatively 

stable and high probability of cue presence across the age range, indicating a consistent use of 

multimodal cues, in contrast with cues produced by the mother, and mother and child, which 

showed a steeper decline with age. For mother-initiated exchanges, the cues produced by 

child and mother showed a decrease in cue presence with increasing child age, with the cues 

jointly produced by mother and child demonstrating the steepest decline.  

These nuanced results of cue presence across different initiators, actors and 

developmental stages provide valuable insights into the interplay between verbal and 

nonverbal communication in early childhood. The results suggest that children and mothers 

are more likely to use multimodal cues when they initiate conversational exchanges, and that 



mothers further adapt their cue use according to the child’s developmental stage, beyond 

differences attributable to initiator role6. 

Discussion 

Developmental dynamics of multimodal conversational initiation 

This study provides new insights into how multimodal communication supports early 

language development. One key result is that nonverbal cue use declines as children grow 

older, consistent with the idea that improving verbal skills reduces the need for nonverbal 

scaffolding (Ko et al., 2023; West & Iverson, 2021). This developmental shift aligns with 

previous research highlighting the importance of joint attentional processes (Tomasello, 

1988) and the multimodality of early linguistic environments (Custode & Tamis‐LeMonda, 

2020; Gogate et al., 2000; Tamis-LeMonda et al., 2013) in facilitating language acquisition 

and social understanding. The pronounced reduction in initiatory nonverbal cues within 

mother-initiated conversational blocks suggests that as children become more proficient in 

language, mothers may adapt their communication strategies, reducing their use of nonverbal 

cues and modeling more verbal communication (Ko et al., 2023; Vigliocco et al., 2014). 

Another notable finding is the initiator effect: both mothers and children used more 

multimodal cues immediately before conversational blocks they themselves initiated. This 

pattern suggests that participants deploy gaze, touch, and gesture strategically to secure a 

partner’s attention and establish the frame for interaction. These results are consistent with 

prior research showing increased engagement and responsiveness in self‑initiated exchanges 

(Ko et al., 2016; Chai et al., 2025) and highlight the adaptive nature of these strategies for 

 
6 A post‑hoc sensitivity analysis indicated that, given the current sample size (α = .05, power = 0.80), the 

models were only sensitive to relatively large fixed‑effect patterns, with minimum detectable R² of 
approximately .29 (RQ1), .35 (RQ2), and .42 (RQ3). In comparison, the marginal R² of the fitted models 

were .64 (theoretical) / .53 (delta) for RQ1, .01 / .008 for RQ2, and .04 / .03 for RQ3, suggesting that while the 

large cue‑type and age‑group effects in RQ1 were well within the detectable range, the much smaller 

developmental and initiator–cue‑actor patterns in RQ2 and RQ3 fall below the sensitivity of the design and may 

therefore be underpowered. 



launching conversations. Such findings extend earlier work on the role of gaze and gesture in 

conversational entry (Cary, 1978; Ho et al., 2015; Kendon, 1967; Duncan Jr., 1969; Wiener et 

al., 1972) by showing that strategic cue use is not limited to adults but also evident in young 

children.  

Cue-type distributions and material engagement in early interaction 

Beyond overall frequency and timing, the distribution of specific cue types provides 

further insight into how early communication is organized. Look cues and object‑related 

tactile cues were the most frequent signals observed before conversational blocks, 

underscoring the importance of joint attention and material engagement in interaction. This 

finding is consistent with previous research linking the role of eye gaze with joint attention 

(Çetinçelik et al., 2021; Csibra, 2010; Gredebäck et al., 2010; Yu & Ballard, 2007) and the 

use of object manipulation to language learning (Abu-Zhaya et al., 2017; Ko et al., 2023). 

From a 5E cognition perspective (Newen et al., 2018), these results illustrate how 

communication is embodied (e.g., gaze direction, hand movements), embedded in material 

and social contexts, and extended through the use of physical objects. Rather than serving 

merely as supplements to speech, these cues appear to form the foundational scaffolding on 

which symbolic language later develops. The prevalence of object manipulation as an 

"anchor" for conversation particularly resonates with Material Engagement Theory 

(Malafouris, 2013), which posits that cognitive and social processes are materially grounded, 

with objects serving as active participants in meaning‑making. 

Operationalization of gesture and tactile-object cues 

Our finding that gestural cues were relatively infrequent compared to look and tactile-

object cues warrants careful interpretation in light of how gestures were operationalized in 

this study. In this study, gestural cues were defined as visible movements directed toward 

objects or actions within proximal reach, explicitly excluding sustained touching or holding, 



which were classified as tactile cues. This classification meant that ostensive actions, 

showing and giving, were coded as gestures only up to the moment sustained contact 

occurred; once the infant or mother held, maintained contact with, or offered the object to 

their partner, the behavior transitioned to our tactile-object cue category. Recent 

developmental research emphasizes that ostensive gestures (showing, giving, offering) are 

among the earliest communicative gestures to emerge, often preceding pointing, and play 

critical roles in establishing joint attention, material engagement, and triadic interaction 

during the first year and beyond (Guevara et al., 2024; Cameron-Faulkner et al., 2015; 

Moreno-Núñez et al., 2020; Choi et al., 2021). The high prevalence of tactile-object cues in 

our data may therefore partly reflect the contact and sustained-manipulation phases of 

ostensive actions, suggesting that object-mediated communication, integrating both the 

gestural (attention-directing) and tactile (material-engagement) phases, forms a cohesive 

system for initiating and scaffolding early conversational exchanges. To more fully capture 

the developmental patterns and communicative functions of ostensive gestures, future 

research should code showing, giving, and offering as a distinct category, potentially 

differentiating their pre-contact and contact phases. 

Multimodal initiation as embodied, enacted, and extended cognition 

Despite these limitations, this study contributes to the 5E cognition framework 

(embodied, embedded, enacted, extended, ecological; Newen et al., 2018) by demonstrating 

how multimodal communication in mother-child dyads exemplifies materially grounded, 

socially distributed cognition. The prominence of look cues (61.62%) and object-related 

tactile cues (56.43%) in conversation initiation reveals how meaning emerges through 

embodied coordination of gaze, touch, and vocalization rather than through isolated cognitive 

processes. The observed age-related decline in nonverbal cue usage: from 12.47% in infants 

under 12 months of age to 7.17% by 24 months of age, illustrates the enacted nature of 



communicative development, where verbal competence reorganizes rather than replaces 

embodied interaction strategies. Crucially, the initiator effect, whereby both mothers and 

children deploy more multimodal cues in self-initiated exchanges, demonstrates extended 

cognition through strategic coordination of bodies, objects, and shared attention. From a 

Material Engagement Theory perspective (Malafouris, 2013), these findings show how 

objects function as cognitive resources that expand communicative potential, with the 

ecological situatedness of these interactions within culturally structured environments 

scaffolding increasingly sophisticated forms of joint attention and symbolic understanding. 

Individual variation and implications for communicative development    

The persistence of multimodal cues even as children develop linguistic competence 

raises important questions about individual variation in communicative development. 

Although linguistic ability was not a primary focus of the present study, we conducted 

supplementary analyses examining whether children’s receptive and expressive vocabulary 

ability contributes to multimodal cue use beyond chronological age. These analyses indicated 

that apparent negative associations between some tactile cues and vocabulary were largely 

driven by developmental factors: younger children both relied more heavily on human-

directed touch and had smaller vocabularies. Once age was statistically controlled, tactile cue 

use was no longer independently associated with vocabulary outcomes (cf. Author, 2025, 

which shows that touch–speech alignment, rather than touch frequency, predicts receptive 

vocabulary in preverbal infants). Full details of these supplementary analyses are available on 

the Open Science Framework 

(https://osf.io/zfw9d/overview?view_only=297a89b3637a4431bec57534a653fe84).  

At the same time, the high variability observed during this developmental period 

suggests that individual differences in vocabulary size, utterance length, or verbal 

productivity may still shape how children deploy multimodal resources to initiate interaction. 



Such differences may interact with gendered parental expectations and culturally specific 

interaction styles: for example, if boys receive less verbal scaffolding and more physical or 

object-oriented engagement (as noted in the Korean context), they may maintain higher 

reliance on manual and tactile cues. Within a 5E framework, these patterns highlight how 

linguistic development, material engagement, cultural practices, and individual variation are 

mutually constitutive: children's emerging verbal abilities, caregiver expectations, and 

embodied affordances jointly shape the local ecology of communicative initiation. Future 

research integrating standardized language measures or detailed lexical counts with 

multimodal coding would be valuable for testing these hypotheses. 

Sex-differentiated multimodal development: exploratory evidence 

Child sex emerged as a significant moderator only in post hoc model comparisons and 

was not part of the original analytic plan; accordingly, these patterns should be more 

appropriately interpreted  as exploratory rather than as evidence of systematic developmental 

differences. In the present sample, girls showed a gradual decline in multimodal cue use 

across age for both mother- and child-initiated blocks, whereas boys showed a decline in 

mother-initiated blocks but a relative increase in cue presence in child-initiated blocks with 

age. Given the modest sample size and the fact that the relevant mixed-effects models 

explained only a small proportion of variance, we regard these sex-related trends as 

hypothesis-generating signals that require independent confirmation in larger, pre-registered 

datasets. 

Within this cautious framing, one possibility is that the observed trajectories reflect 

differences in how boys and girls coordinate multimodal resources as they take the lead in 

interaction, resonating with prior reports of sex-related variation in early language 

development (Eriksson et al., 2012; Barel & Tzischinsky, 2018). Alternatively, children’s 

opportunities and strategies for multimodal communication over time might be shaped by  



parents’ tendency to engage more physically with boys and more verbally with girls 

(Endendijk et al., 2016; Mascaro et al., 2017). These interpretations should also be considered 

within the sociocultural context of contemporary Korean parenting, where overall levels of 

engagement and responsiveness appear broadly comparable to Western samples yet some 

gendered expectations persist; against this mixed backdrop, it remains difficult to determine 

whether the apparent sex-related differences observed here reflect stable developmental 

tendencies, sociocultural variation, or sample-specific effects, and we therefore treat them as 

context-bound and in need of replication before substantive conclusions are drawn. 

 

Methodological considerations and ecological constraints 

Several methodological considerations temper the interpretation of these findings. A 

strength of this study is its naturalistic free-play design in which interactional trajectories 

emerge through mothers’ and children’ own activities (Ko et al., 2020; Tamis-LeMonda et 

al., 2017; Wojcik et al., 2024). In this methodological tradition, “naturalistic” refers to 

interactional openness rather than to the physical setting alone, such that mothers and 

children can initiate interactions, coordinate attention, and deploy nonverbal resources 

without experimenter-imposed tasks or scripts. This approach is well suited to developing 

culturally sensitive descriptions of early communicative repertoires because it captures how 

interaction is organised under participant-driven conditions rather than laboratory-imposed 

assessment constraints (Kirova & Hennig, 2013; Rao et al., 2020).  

At the same time, several constraints should be considered when interpreting these 

findings. The sample comprised 35 Korean mother–child dyads drawn from a relatively 

homogeneous group of highly educated mothers, which limits the extent to which the 

findings can be extended to more diverse socioeconomic and cultural contexts. The 

cross‑sectional design, while efficient for identifying age‑related patterns, offers discrete 



developmental snapshots and does not capture transitional periods or individual 

developmental trajectories. Within this design, individual differences and contextual 

influences that unfold over longer timescales are likely to be underrepresented, contributing 

to substantial unexplained variance in the models. This is particularly relevant for the 

exploratory sex‑difference analyses, where the modest sample size and cross‑sectional 

structure further constrain the generalisability of the estimated effects. 

Methodologically, the naturalistic approach involved trade‑offs between interactional 

openness and experimental control, as the semi‑controlled laboratory setting may have 

influenced behavior differently than home environments. Because conversational initiation is 

sensitive to the number, age, and identity of interaction partners, these design features 

substantially constrain the interpretive scope of our findings with respect to other caregivers 

(e.g., fathers), siblings, peers, and broader family contexts. Accordingly, the present results 

should be interpreted as characterizing multimodal initiation patterns in mother–infant free-

play under controlled naturalistic conditions, offering a theoretically informative case of how 

embodied resources are organized in early interaction rather than as representative of 

everyday family interactions across a broader range of partners and settings.  

The coding protocol, while achieving satisfactory inter-rater reliability (κ = 0.806), 

focused on predetermined cue categories within 3-second temporal windows, potentially 

overlooking other embodied or materially mediated behaviors occurring over longer 

interactional timescales. The exclusive focus on mother–child dyads and the corpus-based 

design, while enabling fine-grained behavioral analysis, limits certain statistical analyses and 

controlled variable manipulations that could strengthen causal inference. 

Conclusion 

This study shows that conversational initiation between mothers and children is 

supported by multimodal cues, particularly gaze and object-related touch, which serve to secure 



attention and establish shared focus before speech begins. The frequency of these cues 

decreases as children mature and rely more on verbal strategies, revealing a developmental 

shift from sensorimotor to symbolic means of initiating interaction. Both mothers and children 

used more multimodal cues when they initiated conversations, suggesting that these signals are 

deployed strategically to manage interactional entry. These findings extend the 5E cognition 

framework by showing how early conversational exchanges are embodied, embedded, enacted, 

extended, and ecologically situated, with material engagement, especially through object 

manipulation, as a key resource for communication. They also show that caregiver–child 

strategies adapt across developmental stages and that early communication is not simply a 

precursor to language, but a dynamic, distributed process that reorganizes as children gain 

verbal competence. This developmental perspective provides insights into how multimodal 

scaffolding supports early language development and offers a foundation for designing 

interventions that promote effective caregiver–child communication. 
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